Abstract. 31 P nuclear magnetic resonance (NMR) studies were conducted on perchloric acid extracts of the brain of one control , two Huntington's disease (HD), one probable Alzheimer 's disease (AD), and one AD patient. These stud ies demonstrated significant elevations (over control) in the levels of phosphomonoesters in all brain areas of the patients with HD and AD even in areas devoid of neuropathological findings. Elevations ofphosphodiesters were also observed, but they tended to reflect the degree of neuropathological change. We postulate that the 31p NMR findings represent molecular alterations with corresponding metabolic correlates which either antedate or occur in the absence of changes in cellular morphology or structure. As such the li p NMR findings may reflect a subcellular "molecular neuropathology."
INTRODUCTION
Recent 3 1p nuclear magnetic resonance (NMR) studies on mammalian brain reported from this laboratory have demonstrated: high levels of a phosphomonoester resonance (I); previously overlooked metabolic relationships in brain and brain slice preparations (I , 2); a differential response to anoxia in aged versus adult animals (3); and a two-to three-fold elevation of phosphomonoester resonances in neurodegenerative diseases such as Huntington's disease (HD) and Alzheimer's disease (AD) (4-6). The purpose of this report is to demonstrate changes in the content of phosphomonoesters and closely related biochemical derivatives in developing and degenerating brain, and to compare these changes with the neuropathologic findings in AD and HD. We suggest that the high levels of phosphomonoesters observed in developing brain reflect active membrane synthesis. We further suggest that the elevated phosphomonoester and phosphodiester levels found in AD and HD brains may reflect aberrant attempts by the diseased brains to regenerate membranes. Finally, we postulate that the NMR findings represent molecular changes and metabolic correlates that either antedate or occur in the absence of alterations in cellular morphology or structure.
